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[57] _ . ABSTRACT

A method for mounting an electrical receptacle be-
tween a printed circuit board and a parallel spaced front

‘panel. A molded thermosetting plastic connector body
holds a pair of contact terminals which have lugs pro-

jecting from the rear of the connector body which are
secured to a printed circuit board. A front cover for the
connector body is made of resilient thermoplastic mate-
rial and has resilient ears and fingers to engage both an
opening on the front panel and the connector body.
Thus the connector body can first be placed on the

- circuit board, the front panel put in position and then
~ the front cover snapped in place to hold the whole

assembly together. The circuit may be a portion of a
larger board. |

| 3 Claims, 14 Drawing Figures
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METHOD FOR PROVIDING A POWER
~ CONNECTOR

RELATED APPLICATION

4, 731 925

~ be connected to the printed c:lrcult board prior to being

>

'rms application is a continuation-in-part of applica- -

tion Ser. No. 654, 134 ﬁled Sept 25, 1984, and now-

abandoned.

BACKGROUND OF THE INVENTION
1. Field of the Invention

10

mounted on the panel. With this result, the connector.

o body can be previously attached to the printed circuit
board without being restricted by the panel and there-

fore be easily mounted on the printed circuit board in
just the same way and preferably at the same time as
other electric components such as re31stors, capacitors,
etc. -
Accordmgly, it is a primary object of the present
invention to provide a pane] mounted electrical recepta-

~ cle for printed circuit boards which can be easily

The present invention relates to a panel mounted

electrical receptacle for a printed circuit board, and

more particularly to an electrical receptacle adapted in

- use to be mounted at its rear on a printed circuit board

15

and at its front on a parallel panel of an electric appli-

ance incorporating the printed circuit board
2. Description of the Prior Art | |
Electric receptacles for electric appliances, for exam-
ple, phonographic equipment and the like have been
recently required to be mounted both on a printed cir-

cuit board incorporated therein and on a covering panel -

thereof. To this end, prior receptacles have been de-
signed to have terminal lugs projecting on the rear end
thereof, these lugs are to be electrically and mechani-
cally connected to the printed circuit board and also
designed to have an integral flange to be in abutting

engagement with the outside edge of a mount opening - -

formed in the panel. This construction requires for
mounting that the receptacle firstly be inserted through
the mount opening from the front of the panel for posi-
‘tioning the receptacle on the panel and thereafter to

have the terminal lugs conn | inted circuit : . .
ave e | lugs connected to the printed circui - corporating the contact terminals can be made of a

board. In other words, the connection between the
receptacle and the printed circuit board is possible only

20

25

35

after inserting the receptacle in the panel from the front

thereof, which resuits in reduced flexibility for the

above connecting operation and is therefore inconve- -

nient. Accordingly, it is more desirable to mount the
electrical receptacle to the printed circuit board prior to
being mounted on the panel.

- SUMMARY OF THE INVENTION

‘The above inconvenience has been eliminated by the
45

present invention which comprises a method of utilizing
a connector body having therein contact terminals and

~ aseparable cover to be attached thereto. Contact termi-
‘nals are disposed in the connector body with their rear

end portions projecting out of the rear end of the con-
nector body so as to define at the respective rear end
portion terminal lugs which are adapted to be electri-
cally and mechanically connected to a printed circuit
board. The cover through which mating contacts of a
cooperative plug extend to be connected to said contact
terminals is added to the connector body from the outer

of the panel and through a mount opening in the panel

mounted on a printed circuit board prior to being

mounted on a panel and a method of so mounting.

In a preferred embodiment, each of said latch tabs is
formed to have an aperture into which a corresponding
latch ear is fitted for engagement therebetween. Each
latch tab is therefore required to a resilient member
capable of flexing for enabling the above fitting connec-
tion between the latch ear and the latch tab. In the
meanwhile, receptacles having therein the contact ter-

minals are required for safety purposes to be made of

heat-resistive material such as thermosetting plastic
material, for example, urea resin or melamine resin.
However, such thermosetting plastic materials have
proved to have less inherent resiliency and therefore are

not suitable for the above latch tabs, while thermoplas-

tic materials have greater inherent resiliency sufficient

~for the latch tabs althrough they are not heat-resistive.
30

The present invention also satisfies the above two re-
quirements of inconsistent nature, since the receptacle is
divided into two separate members which can be made
of different materials. That is, the connector body in-

suitable thermosetting material for heat resistive pur- -
pose while the cover with the latch tabs can be made of
a suitable thermoplastic material for mpartmg enough
resﬂlency to the latch tabs.
It is therefore another object of the present invention

to provide a panel mounted electric appliance for
printed circuit boards which ensures resilient engage-

- ment between the latch tabs of the cover and the latch

- ears on the connector body while assuring heat-resistive

~ construction required for the connector body having

therein the connector terminals.
Another object of the present invention is to provide

- a method of connecting such receptacles by mounting
- the electrical receptacle to a section of a printed circuit

50
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which forms a part of a casing incorporating the above

printed circuit board. Provided at the front portion of
the cover is a peripheral flange which is adapted to
engage against the front edge of the mount opening.

60

Connection between the cover and the connector body

is made by latch tabs extending rearwardly from the

cover to extend through said mount opening for en-

gagement with cooperative latch ears provided on the

connector body. Thus, the receptacle can be mounted

on the panel at the time of connecting the cover to the
- connector body which is already mounted on the
printed circuit board, allowing the connector body to

- board; that section can be separated from the remainder

of the board after soldering thereto, attaching the con-
nector body to the front cover and utilizing the sepa-
rated remainder of the printed circuit board in the elec-

‘trical appliance being assembled.

These and other objects and advantages will be more
apparent from the following detailed description of a
preferred embodiment of the invention when taken in
conjunctlon with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of a panel
mounted electrical receptacle in accordance with a
preferred embodiment of the present invention;

FIG. 2 is a front elevation, partly in section, of a

~ connector body for the above receptacle;

65

FIG. 3 is a front elevation of one of the contact termi- '
nals received in the connector body;
FIG. 4 is a side elevation of a front cover of the above

receptacle;
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FIG. § is a front elevation, partly in section, of the
front cover of FIG. 4;

FIG. 6 is a side elevation, partly in section, of the
front cover when mounted on a panel;

FIG. 7 is a front elevation, partly in section, of the 5

receptacle when mounted on a printed circuit board;

FIG. 8 is a top view of a panel mounted electrical
. receptacle in accordance with another preferred em-
bodiment of the present invention;

FIG. 9 is a front elevation, partly in section, of the 10

receptacle when mounted on a printed circuit board;

FIG. 10 is a side elevation of the receptacle;

FIG. 11 is an exploded view showing a front cover of
the receptacle and a panel on which it is o be mounted;

FIG. 12 is an exploded view of the receptacle, the
panel and a portion of a printed circuit board;

FIG. 13 is an overall perspective view of a printed
circuit board having components mounted thereon and
having a plurality of separable sections, these sections
being separable from each other along weakened or
perforated lines; and

FIG. 14 is a perspective view showing a front panel
ready to receive two electrical connectors with por-
tions of printed circuits attached thereto; the remainder
of the printed circuit board from which the portions
were detached is also shown.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

i Referring now to FIG. 1, a panel mounted electrical

~rreceptacle for a printed circuit board comprises a con-

—.-nector body 1 having therein a pair of contact terminals
710 and a front cover 20 attachable thereto. The recepta-
< cle disclosed in the present embodiment is of the type
~uttlized as an output socket receiving a plug (not
shown) with contact blades. The connector body 1
sincludes a housing 2 made of electrically insulative and
- heat resistant thermosettmg plastic material, for exam-
-zple, melamine phenol resin or urea resin. The housing 2
=.has a generally pnsmatlc configuration with a rectangu-

o *Llar shaped front opening 3 which communicates with

15
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w:two recessed chambers 4 in the housing 2, said recessed

chambers 4 fixedly receiving therein said contact termi-
nals 10, respectively, as shown in FIG. 2.

As shown in FIG. 3, each contact terminal 10 is of 45

unitary sheet metal construction and shaped to have at
its front end portion a pair of prongs 11 forming a fe-
male contact spring for receiving one of said contact
blades of the plug. An intergral terminal lug 14 extends

rearwardly from a base portion 13 of each female

contact spring at a right angle thereto. The contact
terminals 10 thus constructed are fixedly received re-
spectively in said recessed chambers 4 with their base
portions 13 being against the bottoms of the chambers
and with the terminal lugs 14 extending rearwardly
through respective slots 5 in the rear end of the housing
2. Formed at the portion of each terminal lug 14 and
projecting beyond the rear end of the housing 2 is a
lanced and inwardly bent tang 15 which engages the
rear end surface of the housing 2 to fix the contact
terminal 10 in position. Each of the terminal lugs 14 has
its end portion twice bent to form thereat a V-shaped
projection 16 which is to be inserted in a suitable hole 31
in a printed circuit board 30 and is connected thereto by
soldering, as shown in FIG. 7. Thus, the terminal lugs
14 serves to mount the connector body 1 on the printed
board 30 by electrically connecting the contact termi-
nals 10 thereto. As seen from FIG. 7, each of said V-

30

33
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4

shaped projections 16 is cooperative with staggered
pegs 32 in the corresponding hole 31 to retain the con-
nector body 1 on the printed circuit board 30 before
soldering, facilitating the mounting of the connector
body 1. A plurality of studs 6 are formed on the rear end

of the housing 2 adjacent to the respective terminal lugs

14 to abut against the printed circuit board 30 for pro-
viding a clearance between the housing 2 and the
printed circuit board 30, such clearance preventing the

entry of flux at the time of soldering into the interior of
the housing 2 through said slots 5.

Integrally formed on the opposite sides of the housing
2 are latch ears 7 with a generally triangle sloping cam
surface 8 terminating in an inclined latching shoulder 9
which is at a steep angle with respect to the side surface
of the housing 2, as best shown in FIG. 2.

As shown in FIGS. 4 and 5, the front cover 20 is
made of a thermoplastic material, for example, poly-
phenylene oxide (PPQO) or polybutylene terephthalate
and comprises a plate section 21 with laterally spaced
windows 22 through which the contact blades of the
plug are inserted for connection with the contact termi-
nals 10 in the connector body 1. The front cover 20 is to
be coupled to said connector body 1 mounted on the
printed circuit board 30 through a mount opening 41
(see FIG. 1) formed in a panel 40 constituting a part of
a casing enclosing said printed circuit board 30 together
with other associated components. A pair of end walls
23 extend rearwardly from the plate section 21 to define
therebetween a space for receiving the front portion of
said connector body 1. A peripheral flange 25 is defined
on the rear surface of the plate section 21 outside of said
end walls 23 and is adapted to engage against the front
edge of the mount opening 41 when the cover 20 is
coupled to the connector body 1. Extending rearwardly
respectively from the opposite sides of the plate section
21 are a pair of integral latch tabs 26 each having a
rectangular aperture 27. Each of the latch tabs 26 has
inherent resiliency due to the material of the cover 20 so
as to be allowed to flex outwardly during assembly after
which it is resiliently urged inwardly into locked en-

gagement with the one of said latch ears 7. That is,

during the insertion of said connector body 1 or the
housing 2 into the space surrounded by said end walls
23 and the latch tabs 26 of the front cover 20, the cam
surface 8 of each latch ear 7 firstly engages against a
bevelled brim 28 at the inner edge portion of each latch
tab 26 outwardly to be snapped in the aperture 27 in
which position, as best shown in FIG. 7, the latch tab 26
is resiliently urged inwardly to have a bevelled edge 29
at the rear periphery of the aperture 27 in locking en-
gagement with said latching shoulder 9 of the latch
body 1 and the front cover 20. The above locking en-
gagement between the bevelled edge 29 and the latch-
ing shoulder 9 provides a greater resistivity against an
attempt to disassemble the cover 20 from the connector
body 10.

Also extending rearwardly from the front cover 20
are generally U-shaped latch fingers 45 which are inte-
gral therewith and are located respectively at four cor-
ner portions on the rear surface of said plate section 21
but at the portions inwardly of said peripheral flange 25.
Each of the laich fingers 45 is composed of a support rib
46 and a resilient bow 47 connected thereto at 48 and
upturned therefrom so as to be outside and next to the
support rib 46, the support rib 46 merging integrally
into one of said end walls 23 at the sideward end portion
thereof and the resilient bow 47 being formed at its free
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end thh a bevelled latching edge 49. The front cover -

5

20 thus formed can be attached to said panel 40 by

inserting the latch fingers 45 together with the latch _
~ attached to a front cover 70 which is already.in a mount

tabs 26 through the mount opening 41 during which

insertion the resilient bows 47 are forced to flex in-

wardly to pass through the mount opening 41 and after.

which they are resiliently urged outwardly to have the

6

can first be secured to a printed circuit board 80 or a
portion thereof and the connector body 51, with the.
printed circuit board attached, can subsequently be

opening 91 of a panel 90. This sequence is shown, for

. example, in FIG. 12 which, aithough used to illustrate

bevelled latching edges 49 thereof in locking engage-

ment against a rear chamfered edge 43 of the mount

opening 41, as shown in FIG, 6 to thereby mount the

10

cover 20 fixedly on the panel 40. Thus, the mounting of -
the cover 20 on the panel 40 can be done at the same

time as coupling the cover 20 to the connector body 1

which has already been mounted on a portion of the

printed circuit board 30, factlitating the assembly of the

receptacle on the panel. Of course, the cover 20 is pref-

the second embodiment, is also applicable to illustrate
the method in connection with the first embodiment.
FIGS. 13 and 14 illustrate the previously disclosed

method in greater detail, particularly showing a printed

circuit board 100 which has a plurality of separable
sections 101, 102 and 103 for mounting different parts.

- The separable sections 101-103 may be disconnected

15

erably attached to the panel 40 before it is eeuplecl to

the connector body 1 as required.
FIGS. 8 to 12 show another preferred embodiment of

the present invention which is similar to the above em- 20

bodiment except the contact arrangements. A connec-

tor body 51 is designed as an input socket for receiving

a complementary plug (not shown) with female contact

members and accordmgly has contact terminals 60 in

the form of male or pin contacts to be inserted in said 25

female contact members. Each contact terminal 60 is of

unitary sheet metal construction and has its front por-.

tion shaped or beént into a generally cylindrical configu-
ration defining said pin contact and has its rear portion

‘shaped into a generally flat member serving as a termi-
nal lug 64. The contact terminals 60 are fixedly inserted

In respective slots 85 in a housing 52 of the connector

‘body 51 with the pin contact portions thereof project-
ing into a front opening 83 in the housing 52 in laterally
spaced relationship with one another. The terminal lug

64 at the rear end of each contact terminal 60 prOJects

beyond the rear end of the housmg 52 so as to be in-

serted into respective holes 81 in a printed circuit board

80, as shown in FIG. 12, for being electrically and me-
- chanically connected thereto by soldering. FIG. 12

shows one example of mounting the connector body 51

= on the printed circuit board 80 in which mounting posts
- .~ 83 integrally projecting on the rear end of the housing -
52 fit in corresponding eyes 84 formed in the printed

circuit board 80 at the same time V-shaped projections

30
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from the remainder of the board along weakened or
perforated lines 110 so as to be separate from each other -
and from the remainder of the board 100.

~ As further shown in FIG. 13, a plurality of other
electrical components, such as resistors 120, capacitors
- 1213, transistors 122 or integrated circuits (IC’s) 123 may
be attached to the same or adjacent separable portlon of
the printed circuit board so as to be used in and incorpo-
rated into the housing of an electrical applicance. Por-

- tions of the separable circuit board which will be later

physically separated but are to remain electrically con-
nected may for convenience, while the printed circuit

 ‘board portions are still together, be electrically con-

nected by means of jumper wires 130 and/or 131. Thus
all of the connections to be soldered are together in a
convenient form ready to be soldered at one time. That
is, the connector body 1, §1 of the receptacle can be -
placed together with the electric components on the
printed circuit board 100 and soldered to the circuit of

~the board by using the same soldering technique. This
eliminates the conventional batch process of soldering

the receptacle on the printed circuit board separately

. from the other electric components and consequently
- allows an automated mounting of the receptacle and the

- other electric components 120-123 on the printed cir-
cuit board 100, which is most suited to automated as-
40

sembly. For example, a flow soldering technique can be

. utilized  for simultaneous mounting of the receptacle,

4

66 (as seen in FIG. 9) at the free end portions of the
terminal lugs 64 extend through the holes 81 to engage

-against the underside of the printed circuit board 80,

. i.e., connector body 1, 51 and the other electric compo-
‘nents 120-123 on the printed circuit board in an auto-

mated line.
Thus the present method may be summanzed as fol-

lows: using at least one combination receptacle and a

printed circuit board 100 carrying electric components

- 120-123 for the appliance comprises the steps of:

whereby the connector body 51 can be held in position -

until it is finally connected to the board 80 by soldering.

50

A plurality of studs 56 project from the rear end surface
of the housing 52 to abut against the upper surface of

the printed circuit board 80 for providing therebetween

a clearance which acts to prevent the entry of flux at the
time of soldering.

33

Referring now to FIGS 9 and 10, a front cover 70
has a wide window through which the plug extends into

said front opening 83 of the housing 52 of the connector

body 51. Other members of the cover 70, lncludmg _

latch tabs 76 and latch fingers 95, are shaped in the same

~ configuration as in the foregoing embodiment. Accord-

ingly these members 76 and 95 are in resilient engage-

60

ment respectively with latch ears 57 on the housing 52
of the connector body 51 and with the edge portion of

a mount opening 91 formed in a panel 90, in just the

- same manner as the foregoing embodiment.

From the foregoing it is clear that according to the

65

method of the present invention the connector body 51

placing the connector body 1, 51 and electrical compo-

‘nents 120-123 on complementary sections 101-103

respectively of the printed circuit board 100;
soldering the connector body 1, 51 and the electrical -
components 120-123 respectively to the circuits of
the sections 101-103 for simultaneous mounting
thereof on the respective sections of printed circuit
board;

removing the connector body 1, 51 together with the

printed circuit board sections 101 and 102 and mount-
ing the same as an integral unit which is separate from
the rest of printed circuit board 100;

- attaching the connector body 1, 51 to the front cover

20, 70 mounted on the panel 40, 90 so as to complete
the assembly of the electncal receptacle, and, option-
ally |
utilizing the printed circuit board 100 upon which the
sections 101 and 102 mounting the connector body 1,
51 was located as the circuit board to be assembled
into a housing of the electric appliance. |
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Since the section 101 and 102 mounting the connector
body 1 or 51 has its circuit connected to the rest of the
printed circuit board by way of the jumper lines 130 or
131, the section 101 or 102 is kept electrically connected
to the printed circuit board 100 after removing the
connector body together with the section upon which it

is mounted from the printed circuit board 100. Thus, no
further wiring is required between the receptacle and
the printed circuit board after assembling the receptacle

to the panel 40 or 90 of the electric appliance, thus
eliminating the necessity of such wiring which would
be otherwise required and be difficult in a confined
space.

The opening 140 formed in the printed circuit board
100 after removing the sections 101 and 102 can be
better utilized as a mounting space for another electric
device such as a transformer and the like of relatively

10

15

bulky configuration. In this sense, the entire dimensions

of the printed circuit board is effectively utilized for
‘mounting the components for the electric appliance.

It should also be noted that, as shown in the draw-
ings, two types of receptacles, i.e., input and output
connectors 1, 51, are mounted on the individual sections
101 and 102 separable from each other and from the
printed circuit board while electrically connected with
each other by way of jumper line 131. Thus, the output
connector 1 1s electrically connected to the rest of the
printed circuit board 100 by way of the jumper lines
130. |

The foregoing is given by way of disclosure of a
preferred embodiment, it being understood that the
scope of protection is defined by the following claims.

What 1is claimed is:

- 1. A method for providing a power connector on a
panel of an electrical appliance by using at least one
combination receptacle and a printed circuit board car-
rying electric components for the appliance; said combi-
nation receptacle comprising a connector body, a front
cover separately formed therefrom and attachable
thereto, said connector body having therein fixed
contact terminals for contacting engagement with mat-
ing contacts of an electrical plug, each contact terminal
projecting rearwardly of the connector body to define a
terminal lug by which the connector body is to be sup-

20 -

25

30

35
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8

ported on the printed circuit board, said front cover
having mount means by which it is mounted to a mount
opening in the panel of the electric applhiance, said front
cover having snap means by which it is snappedly at-
tached to the connector body; and said printed circuit
board being provided with a plurality of sections delim-

ited by weakening lines and separable therealong from
the rest of the printed circuit board;

said method using the above receptacle and the
printed circuit board comprising the steps of:

placing the connector body and the electrical compo-
nents on complementary sections respectively of
the printed circuit board;

soldering the connector body and the electrical com-

ponents respectively to the circuits of the sections
for simultaneous mounting thereof on the respec-
tive sections of the printed circuit board;

~ removing the connector body together with the sec-
tion of the printed circuit board mounting the same
as an integral unit from the rest of the printed cir-
cuit board;

attaching the connector body to the front cover

mounted on the panel so as to complete the assem-
bly of the electrical receptacle, and

utilizing the printed circuit board upon which the

section mounting the connector body is located as
the circuit board to be assembled into a housing of
the eleciric appliance. -

2. A method for providing a power connector on a
panel or an electrical appliance by using a combination
receptacle and a printed circuit board carrying the elec-
trical components of the electrical appliance as set forth
in claim 1, including connecting the connector body
electrically to the circuit for which it is intended by the
use of jumper lines to the rest of the printed circuit
board.

3. A method for providing a power connector on a
panel of an electrical appliance by using a combination
receptacle and a printed circuit board as set forth in
claim 1, including removing the sections mounting the
connector body to form an opening for supporting an-
other electric device required for the assembly of the

electrical appliance.
x % x Xk %
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